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GENERAL NOTE 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it 
will be impossible to supply printed information regard= 
ing them. However, in these cases, when the investi- 
gation has progressed sufficiently far, the Bureau will 
be pleased to furnish technical data to those engaged 
in the particular application of the subject, in order 
to avoid the delay incident to publication. 


1 Soil Corrosion The damage to buried pipe structures due to the 
Investigation corrosive action of soil is known to run into enormous 


sums annually, In order to throw further light on the 
ways and means of reducing losses from this source, the 
Bureau instituted, about a year ago, a very compre~ 
hensive investigation into the entire subject. This 
investigation has been undertaken with three main objects 
in views First, to determine what types of soils 
throughout the country are especially corrosive to iron 
and steel; second, to determine which kinds of iron and 
steel pipe are most resistant to the corrosive action of 
particular types of soils, and, third, to investigate 
the most practical means of reducing damage from this 
CAUSE. ‘ 

| The work is carried on with the active cooperation 
of the principal manufacturers of iron and steel pipe, 
and the large public utility corporations throughout 
the country as the principal users of pipe, and with the 
Bureau of Soils of the Department of Agriculture. The 
steel interests and the public utility interests are 
incurring the major part of the expense of the investi- 
gation. The Bureau of Standards plans and directs the 
work. Approximately 9000 specimens of the pipe have 
been furnisned free of charge by pipe manufacturerss 
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During the past month the last of these specimens 
were buried, The tests are being made in 46 different 
soils in as many separate locations widely scattered 
throughout the United States. They represent practically 
all the principal soil types to be found in this countrys 
It is planned to start taking these specimens up for 
examination after they have been down about a year. This 
work will be started in February in the southern district 
where the pipe specimens were buried last winter. It is 
expected that the more corrosive soils will yield consider= 
able information on the first examination and the less 
corrosive soils will require a longer period. ‘The 
investigation will be continued for a period of at least 
8 or 10 years, specimens being taken up for each location 
about every year or two for examination, The field work 
is being supplemented by a series of laboratory investi- 
gations that have a direct bearing on the soil corrosion 
probleme 

Owing to the very urgent demand from many sources, 
it is planned to increases considerably the scope of this 
investigation. The brass manufacturers have requested 
that numerous brass specimens be included in the test, © 
particularly of fixtures designed to be used with wrought 
iron and cast iron pipes. It is pianued also to ineiude 
a considerable number of specimens cf pipe coated with 
various types of protective ccatings, These will include 
some additional spsecinens of pitch treated pipe, but 
will more particularly refer to metal covered pipe, such 
as those covered by the varicus processes of galvanizingy 
also lead covered pipe for which rether strong claims 
have recently been made. Ariangements have been made 
with the manufacturers of gaivanized pipe and lead 
covered pipe to furnish the necessery samples. These 
wili be buried at the various locations when the first 
inspection of the iron pipes is mudeés 


| a Special Life Tests 7 The Bureau's life tests of insandescent electric 


of Electric Lamps 


lamps are normally confined to samples representing the 
purchases of the Federal government,and special 
selections svbm’tted for test in connection with bids 

for the government contract, The Bureau receives, 
however, frequent inquiries from state and city officials 
regarding the quality of various brands of lamps, and 

the general results of its tests are made available in 
such cases, At present special tests are under way for 
the states of New York and. Tllinois. ‘These tests include 
a total of several hundrsd Lamps of various brands, and 
the results will presumibtiy serve as a basis for the 
contracts in the states eonverned, It is very difficult 
to maintain uniform quality in the production of lamps, 
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and consequently the quality of the product in all 
factories is likely to vary somewhat from time to timee 
It is, therefore, not considered advisable to publish 
detailed results of such tests as these, but the Bureau 
can frequently be of assistance to large purchasers of 
lamps by giving them general information regarding the 
results of its tests. 


Bureau's Work in At the recent convention of the Illuminating 
mnection with the Engineering Society, a member of the Bureau's staff 
duminating presented a paper on "A Direct Reading and Computing 
agineering Society Attachment for Sphere Fhotometers." This will be published 
in the Transactions of the Society in connection with 

other papers on photometric equipment. 

The Bureau has also taken an active part in the work 
of the Society's committee on nomenclature and standards. 
The reports of this committee have recently been approved 
as an American Standard by the American Engineering 

Standards Committee, and future revisions will be nade 
by an Ae Eo S» OC. sectional committee under the management 
of the Iliuminating Engineering Society's committee. A 
member of the Bureau's staff has been appointed as 
chairman of the latter committee for the coming years 
Through it and the International Commission on Illumination, 
the Bureau expects to work in close cooveration with the 
various technical societies for the purpose of obtaining 
further progress in national and international standardi-~ 
zation in this field, 


f Electrical Safety A committee consisting of over 50 representatives 
d of state utility commissions, national utility associ- 
ations, insurance companies, electrical manufacturers, 
electrical workers, and others interested in the subject 
of safe construction and operation of electrical supply 
and signai lines has been organized to cooperate with 
the Bureau of Standards in the revision of Fart A00L yrs 
National Electrical Safety Code, which deals with this 
subjects . 

The first meeting of this committee was held at the 
Bureau of Standards on November 2,and arrangements were 
made to carry out whatever revision of the overhead line 
rules wav appear to be desirable for a new edition of 
these rules. This portion of the Electrical Safety Code 
is now recognized generally as 4 standard. It has been 
adopted by a number of the state utility commissions and 
has been approved as an American Standard by the American 
Engineering Standards Committee. Detailed specifications 
for the various situations in which wire crossings are 
involved will be dravm up in conformity with the require- 
ments of the National Electrical Safety Code. 
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‘5 Static Electricity Static electricity is known to everyone who has 


6 Froperties of 
Electrical Insulat- 
ing Materials 


walked across a thickly carpeted floor on a dry winter 
day and then touched a radiator, or to anyone who has 
vigorously stroked a dry cat. lany people do not 

realize that the same kind of spars produced under 

other conditions may constitute a very serious source of 
industrial accidents. The variety of circumstances under 
which static electricity is produced is quite surprising, 
and trouble from it has been found in threshing machines, 
cotton gins, gasoline distilleries, explosives manufac- 
tories, flour mills, and dry cleaning establishments. 

The National Association of Dyers and Cleaners is under- 
taking an active campaign to eliminate fires from this 
source and in connection with this the Bureau of Standards 
has prepared for publication in their journal a brief 
account of the sources of static electricity and some 
suggested means of avoiding it.- 

In general appreciable charges of static electricity 
can only be produced when the surrounding air is very dry 
and static troubles almost never occur when the relative 
humidity is greater than 70%. Consequently, the use of 
damp atmospheres, obtained, for instance, by injecting 
steam into the room, is one simple and effective means of 
combating the evil. Another precaution is to connect all 
metal parts of machinery together by substantial wires 
so that no difference in electrical potential can be pro- 
duced bettreen the various parts. | 


The Bureau of Standards has just published a paper 
giving the results of extensive research on the laminated 
phenol=methylene type of insulating materials. This 
publication, Technologic Paper No. 216, "Properties of 
Electrical Insulating Materials of the Laminated Thenol- 
Methylene Type," is now obtainable from the Superintendent 
of Decuments, Government Printing Office, Washington, 

De Cys, at 30¢ per copy. 

_ The manufacture of these electrical insulating 
materials is an industry that has become commercially 
important within the last 20 years. 

This paper is concerned only with materials of the 
laminated type, which are made by building up to some 
desired thickness sheets of paper, fiber, or fabric 
which has been previously impregnated or coated with 
phenol (synthetic) varnish and then subjecting the stack 
to comparatively great pressure in a heated hydraulic 
presse All the materials of this type on the market have 
been investigated, iee., Condensite, Celoron, Bakelite, 
Dilecto, Formica, and Bakelite Micarta. The properties 
or effects which have been measured for this type of 
material include radio-frequency, phase difference or 
power loss, dielectric constant, and flash=-over voltage, 
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direct-current volume resistivity and surface 
resistivity, moisture absorption, thermal expansivity, 
and other properties. The data on these properties 

have been arranged in such a manner as to be conveniently 
available for reference either by a person desiring 
detailed information or by some one only interested in 

a general waye 


The Bureau of Standards has develoved a very precise 
method of standardization of radio wave lengths and 
frequencies, which is the fundamental basis of radio 
measurements in this country. By the process used, the 
frequency of radio waves is compared with that of an 
audible musical notes A tuning fork is mounted in such 
a way that it may be made to control the frequency of an 
oscillatory circuit. The frequency of another oscilla- 
tory circuit operating at much higher frequencies is then 
compared with it by means of a cathode=ray oscillograph. 

This latter instrument consists of the cathode~ray 
tube, a special kind of vacuum tube in which_the narrow 
stream of electrons is subjected to the action of 
electric fields applied by the two alternating-current 
generators, When neither generator is operating, the 
electrons, impinging on the active screen at the end of 
the tube, cause a single luminous spot. If one 
generator is connected, the spot is deflected back and 
forth along a single line, horizontal or 
vertical as the case may be, with such rapidity that it 
appears as a solid line. If both generators are applied 
simultaneously, the spot oscillates both horizontally 
and vertically and appears, in general, as a blurred 
luminous rectangle. If, however, the frequencies of the 
taro generators bear a simple ratio, such as four to one, 
the spot traverses and retraverses a definite simple 
path, forming a figure by which the frequency ratio may 
be recognized. It has been found possible to compare 
frequency ratios as high as twenty-one to one. 

The Bureau is at present engaged in the standardi- 
zation of a high precision standard wavemeter by this 
means, A tuning fork of known frequency, approximately 
1000 cycles per second, is used as the basis of the 
standardization. A low-frequency generator is tuned to 
successive multiples of this frequency by means of the 
cathode-ray oscillograph and corresponding settings of 
the wavemeter are obtained. A third generator is 
similarly tuned to multiples of these frequencies and 
thus by successive stages the standardization is 
extended to include frequencies as high as 5000 kilo-= 
cycles (60 meters). It is intended that this wavemeter 
be used as the basic standard for the standardization 
of commercial wavemetérss 
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Scientific Paper No. 449 of the Bureau of Standards 
describes the construction of a radio-frequency amplifier 
which uses the transformer coupling method, 

Radio=frequerncy amplification consists in the 
amplification of the received radio-frequency current 
before it is detected. By the use of radio-frequency 
amplification and a coil antenna, a signal which is very 
feeble can be made loud enough to be heard throughout a 
large roome | 

Three methods are described by which the electron 


tubes may be coupled together so as to give radian, . ence Dae 


frequency amplification; resistance coupling,/and trans= i 


former coupling, the latter having been found most 
satisfactory. 

In order to operate well, the radio-frequency 
amplifier should have a transformer designed so that it 
will have small capacities in the windings as well as 
between the windings, and in connecting the transformer 
in the amplifier circuit care rust be taken to have all 
connecting leads as short as possible. 

It has been found that either "air-core" or iron 
core transformers may be used for coupling the output of 
one tube to the input of the next tube, ' The air-core 
transformer gives more amplification per stage, but is 
responsive to only a narrow band of frequencies owing 
to the low effective resistance of the windings}; the 
iron-core type, while not giving as mich per stage, 
allows amplification over a much broader band of 
frequenciess 

A special type of air-core transformer, which will 
respond to signals on wave lengths from 600 to 1000 meters, 
is described. The coils of the transformer were wound in 
the form of a flat doughnut, the wire being wound in a 
manner similar to that of the open or basket type of coil 
winding, They are wound continuously from the inside to 
the outside. Two of the coils constitute an air-cone 
transformer, one ccil being connected in the plate 
circuit of one tube and the other being connected to the 
grid circuit of the succeeding tube. It is found that 
when the primary and secondary transformers are placed 
about one-half inch apart, the transformer gives best 
amplification at 600 meters; and when the coils are 
placed close together, the amplifier operates best at 
1000 meters. This is due to the increase of the capacity 
between the coils when placed adjacent. An amplifier 
having three stages of radio-frequency, two stages of 
audio-frequencyamplification, and a detector tube may be 


constructed as described in this papere The complete 


paper may be obtained from the Superintendent of Documents, 
Government Printing Office, Washington, D. C., at 5¢ per 
COPY. 
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3 An Electron Tube Scientific Paper No, 450, obtainable from the 
Amplifier Using Superintendent of Documents, Government Printing Office, 


60-Cycle AlternatingWashington, De C,, at 5¢ per copy, describes an electron 
Current to Supply tube amplifier which uses 6O-cycle alternating current 


Power for the to supply power for the filaments and plates, 

Filaments and Such an amplifier has the advantages of low first 

Plates cost and cheapness of operation besides doing away with 
the inconvenience of the storage battery and the "B" 
battery, 


The amplifier developed at the Bureau of Standards 
uses a crystal detector and five stages of amplification, 
three steges of radio-frequency amplification, and two 
stages of audio=frequency amplification. 

The first arrangement tried consisted of one radio- 
frequency stage of amplification, tube detector, and one 
stage of audio=fregquency amplification. The filaments 
of the three tubes were lighted by 6 volts supplied by 
a step=down transformer, the primary of which was 
connected to 110-volt, 60O-cycle power mains,y 

The alternating current was rectified by means of 
a gas-filled two-element rectifier tube called a "Tungar" 
tube, but it was found that the residual hum was greater 
than when the alternating current was not rectified. 

When an electron tube is used as a detector, there 
is impressed on both the plate and filament a 60=cycle 
alternating current voltage, which, although small, 
becomes objectionable when amplified by one or two 
stages of audiofrequency amplification. When, however, 

a crystal detector is used instead of an electron tube 
detector, it has been found that the 60-cycle hum is 
practically eliminated, and that the crystal gives as 
good rectification as the tube detector, 

After much experimental work, a circuit consisting 
of three stages of radio-frequency amolification, galena 
erystal detector, two stages of audio-frequency 
amplification, loud=speaking reproducer, and the 
necessary power transformer and rectification circuits 
was developed which allows the reception of music and 
telegraphic signals without eliminating the residual hum, 


10 Directive Radio The enormous increase in the use of radio telegraphy 
Transmission on a and telephony during the past two years has created a 
Wave Length of demand for apparatus capable of being operated with a 
10 Meters minimum of interference, Wherever the need is not for 


broadcasting but for point-to-point communication, the 
case seems hopeless unless directive transmission can make 
it possible. Directional transmission on very short wave 
lengths (below 20 meters) may offer a solution of this 


problem, 
Recent reports by Marconi, Franklin, and others show 


that interesting and valuable data have been obtained on 
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directive radio transmission using wave lengths below 

20 meters, The Bureau of Standards has just completed 

a series of similar experiments, the preliminary 

results of which confirm the work of these investigators, 

The experiments conducted at the Bureau of 
Standards were made with a parabolic reflector 
(cylindrical type), which was designed for a 10=-meter 
wave length, It was made by constructing a parabolic 
wooden frame with an aperture of 1 wave length, This 
frame was suspended in’the air and 40 wires spaced 
1 foot apart were suspended from it, The source, located 
at the focus, consisted of a 50=watt electron tube, 

The output from this tube was coupled to an antenna 

which was a linear oscillator of the Hertzian type, which 
was tuned to a wave length of 10 meters. The complete — 
reflector system was arranged so that it could be rotated. 

Numerous polar curves were obtained by rotating the 
reflector and taking readings of the received current at 
every 10 degrees vosition of the reflector. The receiving 
apparatus was located 170 feet from the reflector in 
most of the work and consisted of a loop antenna (single 
turn) with a thermoelement in the loop circuit. A port- 
able galvanometer was connected to the thermoelement. 

With all adjustments correctly made at the 
reflector, good directional transmission was obtained, 
With the reflector turned 20 degrees from the direct line 
of the receiver, the received current dropped off to 
1/2 of what it was with the reflector directed to the 
receiver, There was practically no radiation over an 
angle of 270 degrees while the majority of the radiated 
power was confined to an angle of 30 degrees, A few 
experiments were made with receiving apparatus at a 
considerable distance and good radiophone transmission 
was obtained over a distance of 3 miles, 

The report ta be issued on this work will present 
the results of these experiments and give details 
regarding the apparatus and circuits used so that others 
may duplicate or continue this line of investigation, 
When the publication is issued, details regarding it and 
information as to how it may be obtained, will be published 
in the Radio Service Bulletin, obtainable from the 
Superintendent of Documents, Government Printing Office, 
Washington, De C,, at 25¢ per year, 


The Bureau of Standards has prepared a series of 
pamphlets which deal with radio measurements, These 
pamphlets are: Letter Circular No. 75, "The Secondary 
Standardization of Radio Wavemeters," Letter Circular 
No, 76, "The Standardization of Inductors at Radio 
Frequencies," and Letter Circular No. 77, "The 
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Comparison of Condensers at Radio Frequencies," Like the 


other publications in the "Letier Ciréular"” series, 
they are in mimeographed form and are not obtainable 
by purchase, A limited supply of these is available. 
at the Bureau to persons who have actual use for such 
information. 

The first pamphlet describes the method of 
standardizing wavemeters of both the transmitting and 
receiving type. In the receiving tripe of wavemsters, 
the standardizing consists in measuring by means cf a 
standard wavemeter the frequencies emitted by a generator 
of continuous waves which is tuned to resonance with the 
wavemeter under test at various settings of the scale of 
the latter. In the transmitting type of wavemeters, 
which consists of a condenser, an inductor, and an 
exciting device (usually a battery and a buzzer coupled 
to the circuit), the standardizing prccess utilizes the 
make and break of the buzzer which excites the wave~ 
meter by impact and emits waves the frequency of which 
is regulated by the wavemeter setting; the frequency of 
the waves emitted at each setting being known for each 
setting of the wavemeter, 

The second pamphlet describes the method of 
measuring the apparent inductance at any radio frequency 
of a fixed or variable inductor, The apparatus consists 
of a variable condenser, a wavemeter, standarcized in 
terms of frequency or wave length, a thermoelement and 
gaivanometer, current square meter, several non~-inductive 
resistors of known resistance and a source of undamped 
unmodulated waves, The observations consist of the 
readings necessary for standardization in terms of 
frequency or wave length of the circuit composed of the 
standardized zondenser, the inductor to be measured, and 
connecting leads spaced well apart and as short as is 
possible without bringing the ooil to within ebout 
10 centimeters of the condenser. With this circuit is 
combined the device used to indicate resonances 
The third pamphlet desovibs 
of the cape city and effective resistance or phase differ- 
ence of two condensers one cf which has already been 
standardized, The method here described is that of 
Comparison by substitution, that is, tested and untested 
condensers are compared by inser~ing them in turn in a 
circuit which is brought to resouance with a source of 
undamped waves. 

These three pamphlets are primarily for research 
and testing laboratories, Together with Letter Circular 
No. 78, "The Design of a Suitabie Shert-Wave Radio 
Wavemeter," they constitute a supplement to Bureau of 
Standards Circular No. 74, "Radio Instruments and 
Measurements." 


> 
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12 Fees for Radio The Bureau of Standards has prepared a pamphlet, 

Tests Letter Circular No. 73, "Fees for Testing Radio 
Apparatus," for the information of those who desire to 
have tests performed, The Bureau limits its test of 
radio materials to tests for the Government, tests of 
importance to the Bureau for research, tests in which 
the Bureau is to act as referee, and a few other special 
tests in which special reason is shown why these tests 
are to be undertaken by.the Bureau, Before an article 
is submitted for test, it mst be preceded by a written 
request for test, and if it cannot be undertaken, the 
applicant is furnished, if possible, with the name and 
address of one or more laboratories which may mato: the 
test if requested. 

The request should enumerate the articles, giving 
serial numbers or other identification marls if any, 
should state the nature of the test desired, and the 
conditions under which the apparatus is used and state 
the reasons for believing that the test should be made 
by the Bureau of Standards. 

There is.a limited number of copies of this fee 
schedule available at the Bureau of Standards to persons 
who have actual use for it. 


13. Descriptions of The Bureau of Standards has prepared a series of 
Loading Coil, pamphlets which give descriptions of parts of very simple 
Condensers and radio receiving setse Two of the series have been 
Electron Tube Units published and announced previously, and are available from 
for Very Simple the Superintendent of Documents, Government Printing 


Radio Receiving Sets Office, Washington, De Ce They are Circular No. 120, 

"Construction and Operation of a Simple Homemade Radio 

Receiving Outfit," and Circular No, 121, "Construction 

and Operation of a Two-Circuit Radio Receiving Equipment 

: t with Crystal Detector." The later pamphlets of the 

series, describing a simple loading coil, auxiliary con< 
densers, and electron tube detector and amplifier units 
have now been prepared. They are included in Letter 
Circulars Nos. 46, 47, 48, and 49 of the Bureau of 
Staudards and are not now available to the public. They 
will be printed, and the time when they become available 
will be announced in the Radio Service Bulletin, a 
monthly publication of the Department of Commerce, 
obtainable from the Suverintendent of Documents, 
Washington, De C., at 25¢ per year. 

The description of auxiliary condensers includes 
two fixed condensers, one of which is connected in series 
with the antenna to adjust to short wave lengths, and the 
other of which is connected across the telephone receivers. 
The purpose of the loading coil described in one pamphlet 
is to extend the range of the receiving equipment so as 
to respond to wave frequencies between 100 and 500 kilo- 
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cycles hela is, wave lengths between 3000 and 600 

\ meters 
the electron tube detector unit described may be 
used instead of the crystal detector with cither the 
Singlescircuit or tworcircuit radio receiving sets 
described in Bureau of Standards Circulars Nos. 120 and 
121. It makes the receiving set operate for signals 
from transmitting stations at greater distances. ‘The 
audio-frequency amplifier unit described in another of 
the pamphlets employs a single electron tube. . The 
amplifier unit is used by connecting it to the receiving 
set in place of the telephone receivers and then 
connecting the telephone receivers to the output of the 
amplifier, ‘The distance over which the receiving set 
receives is-inereased by the use of one or more of these 
amplifier units. 


14 Minutes of Open At the Radio Telephony Conference which was called 
Meetings of Depart- in Washington on February 27, 1922, by Secretary Hoover 
ment of Commerce of the Department of Commerce, two days were spent in 
Conference on Radio hearing the statements of representatives of the many 
Telephony radio interests who were present. The minutes of this 


open meeting have now been prepared in mimeographed 

form, Copies are available for reference at the offices 
of the District Radio Inspectors of the Department of 
Commerce, There is a very limited number on hand at the 
Bureau of Standards for supplying the requests of 
organizations particularly concerned with the work of the 


conference. 
15 Description of The Radio Laboratory of the Bureau of Standards of 
Radio Worl: of the the Department of Commerce was established in 1910, and 


Bureau of Standards during the past few months, parts of its work have come 
to the attention of most of the radio experimenters and 
radio broadcast listeners throughout the country, The 
work of the Bureau of Standards in radio research and 
measurements, and in assisting the various Government 
bureaus in the solution of technical radio problems 
covers @ wide field, 

A glimpse. of what the Bureau of Standards is doing 
to increase the knowledge and extend the usefulness of 
radio is given in an article by J. H. Dellinger, Chief 
of the Radio Section, entitled "The Bureau of Standards 
Lends a Hand," This article appears in the magazine 
"Radio Broadcast" for November, 1922. 


16 A Piezo-Blectric Quartz plates properly cut from quartz crystal 

Method for the liberate an electric charge when subjected to pressure. 

Instantaneous l'ieas- In order to measure the pressure developed in a gun during 
“urement of High firing, a stack of these plates -is placed in a small steel 
® Pressures - container in the form of a plug which is screwed into the 


ie 


breach block, 
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The charge which is liberated when the gun is 
fired passes through a special type of galvanometer 
and the gaivanometer movements are photographed on a 
rapidly moving film. By means of the trace on the 
film, it is possible to determine the pressure at any 
time during the explosion, also the rate of combustion 
of the powder, the velocity the projectile would have 
if there were no friction, ete. 

The device can also be used for measuring the 
impact or "force of blow" struck by hammers, baseballs, 
boxing experts, rifle bullcts, automobi -le bumpers, 
clock and watch escapemcents, etc, 

This method of pressure measurement is described 
in Scientific Paper No. 445 of the Bureau of Standards, 
which wiil soon be ready for distribution. from the 
Superintendent of Documents, Government Printing Office, 
Washington, De C,, at 5¢ a copy, 


Since the issuance of Technologic Paper Noe 193, 
"Design of Atmospheric Gas Burnes." and other papers on 
"How Natural Gas Burners Can be improved" and "Carbon 
Monoxide in the Products of Combustion from Natural Gas 
Burners," the Bureau has been called upon by many manu- 
facturers of gas appliances to test gas burners designed 
for a variety of purposes, The object of the Bureau's 
tests on burners is not to work out details of con~ 
struction, since these may be modified in infinite 
variety, but to determine whether the burners are safe, 
efficient, and can be conveniently operated under any 
set of conditions. In other words, the purpose is to work 
out for cdirferent classes of burners general principles 
regarding correst design, 

At the resent convention of the American Gas 
Association, the Bureau’s exhibit contained, among other 
features, two burners, one designed according to the 
princioles outlined in Technologic Paper No, 193, and 
the cther made according to the usual practice, To bring 
out very clearly the advantages of improved design, the. 
burners were opereted under very unfavorable conditions. 
The difference in results was so very evident that the 
demonstration created a great deal of interest among the 
manufacturers of appliances. It is certain that as a 
result of the large amount of research work in which the 
Bureau is assisting the public will see each year very 
great progress in the quality of all types of gas 
appliances. 


18° Demonstration of ‘The Bureau recently prepared a set of instruments 


Apparatus for Gas 


Analysis 


illustrating the control of industrial processes by gas 
analysis methods for use in connection with an address 
given by a member of the staff before the Washington 
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section of the American Chemical Society. The apparatus 
not only served admirably to bring before the Washington 
chemists some of the important uses and possibilities of 
the instruments developed in the Bureau's laboratories, 
but is now in use as a semi-permanent exhibit set up at 
the Bureau, and should prove quite useful in explaining 
the construction and operation of this type of equipment 
to interested visitors. 


A short time ago the Bureau was requested to 
investigate the cause of certain failures in the floor of 
the reflecting pool in front of the Lincoln Memorial at 
Washington. 

After studying the problem, it was found that the 
large bubbles of gas which had been observed rising in 
the pool were coming through the floor from the ground 
beneath, An analysis of the gas showed that it consisted 


of methane and carbon dioxide, unquestionably produced 


from buried organic matter in the soil. As no means 
could be suggested for preventing the formation of the 
gas, the best solution which the Bureau could offer was 
to provide a means for venting it without any accompany- 
ing damage. 


The Bureau of Standards was requested recently to 

investigate the cause of excessive valve seat wear shown 
in a certain make of engine. These valve seats were in 
some instances sunk into the cylinder block to a depth 
of nearly 1/4", In every instance the trouble was found 
in connection with the exhaust valve seat, but it only 
occurred in a small number of engines of a given type, 
and even in the same engine all the exhaust valve seats 
were not equally affected. 

The metal (cast iron) of which the cylinder blocks 
were constructed was first examined, but this proved to 
be typical of the material usually employed in cylinder 
construction, and no difference was noted between the 
metal of the valve seats showing excessive wear and those 
showing normal wear. Next it was thought that difficulty 
might have been encountered in regrinding the valves, 
some of the valves not being affected by the grinding 
compound. This would result in the seat being ground 
away in a vain attempt to get satisfactory tightness. A 
few experiments were sufficient to eliminate this as a 
cause of the trouble. 

Attention was next directed to conditions of 
operation which might account for the trouble. To deter= 
mine the effect of cam outline and spring pressure, a cam 
was designed which would give the valve about twice its 
normal lift and permit it to close very rapidly, thus 
striking the valve seat with considerable force; but 
operation with this arrangement failed to show an abnormal 
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rate of wear. However, with valve and seat heated to 
a dull red color, conditions were changed and the rate 
of wear was amply rapid to explain the trouble. 

It should be mentioned in this connection that a 
reducing flame was used in these experiments to avoid 
any possibility of rapid wear through oxidation of the 
metal. The temperatures reached in this experiment 
might result in actual operation from preignition or 4 
very slow burning mixture, and it is probable that one 
of these conditions coupled with inadequate cooling of 
the valve seats was responsible for the abnormal wear 
in the engines under investigation, 


Previous steps in this investigation have been 
mentioned in the two preceding Bulletins. The program 
of the tests of inundated sand during the past month 
includéd the making of a number of concretes in which 
the sand was measured inundated. Test specimens have 
now been made and one set has been tested. ‘The data 
obtained during the making of the compression cylinders 
indicate that the characteristics of the concrete were 
consistent throughout and that a good controi was main- 
tained. A study of the results of the test is being 
made and work has been commenced on a report of the 
investigation, 


e2 Correction Factor During the month there has arisen a question as 


to the clearness of the term "correction factor" as 
applied to corrections for Nos 200 sieves and used in 
certificates for the same issued by the Bureau of 
Standards. 

Earlier in the year the Bureau of Public Roads 
of the Department of Agriculture sent out portions of 
& cooperative sample of Portland cement to various State 
laboratories for comparative tests, The results of 
these tests in several instances showed a lack of 
knowledge of the proper application of the term 
"correction factor" for Nos 200 sieves, some using it as 
a multiplier and others t9 derive a ratio for. the 
correction of the sievey: “ft, therefore, seems 
appropriate to devote a little attention to just ‘hat is 
meant by this factor, 

The "correction factor" for No. 200 sieves is 
either additive or subtractive, indicated by the words 
and signs plus (+) and minus (-), It is applied to the 
last operation in the sieve test, the per cent passing 
the sieve, and the result of the application is the true 
fineness of the material which has been tested. 

While the wording of the No. 200 sieve certificate 
in reference to the application of the “correction 
factor" seems clear, it is thought that confusion may be 
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avoided by eliminating the word "factor." A revision of 
the No. 200 sieve certificate is, therefore, being 
considered. However, it is thought advisable before 
revising the certificates to make a further study of the 
laws governing the application of correction factors, . 
over what ranges they are constant, and their variation 
with the varying degrees of fineness. Although this 
investigation has been delayed for some time because of 
the press of work in the laboratories, it is hoped to 
carry it to completion as soon as possible. 


The testing of specimens of vitreous china bodies 
made and fired in the factories has been completed. 
Specimens for the determination of porosity, transverse 
strength, compressive strength. and resistance to impact 
have been made from 11 commercial bodies fired at cones 
6, 8, 10, 12, and 14, With the exception of the 
compression test, all of this work has been completed. 

A meeting of the American Vitrified China Manu- 
facturers Association was held at the Bureau on October 
19 for the purpose of hearing a report on the work. All 
the resuits were explained and thoroughly discussed, and 
the data are now being compiled into a formal report. 


A continuation of the work on glass containers with 
reference to their life in service has disclosed the fact 
that reheating the surfaces to the softening point 
retards penetration of moisture and reduces the tendency 
to disintegrate, This was shown to be the principcal 
factor affecting the resistance of glass surfaces to 
disintegration rather than the degree of previous exposure 
of the surfaces to moisturee A study of the absorption 
of moisture at different. temperatures of glasses of 
various composition is also being made, 


The Bureau of Standards is collecting information 
from the Army, Navy, the Biological Survey, the Public 
Health Service, and manufacturers of bivlogical products 


-concerning the requirements of glass for this purpose and 


the desirability of preparing standard specifications 
covering the same, The Bureau has alresdy assisted manu- 
facturers of biological products in ob*eining glass 
suitable for their use, but the requests have indicated a 
possible value for more complete specifications. 


An investigation of the densities of invert sugar 
solutions has been nearly completed, previous data having 
been found inaccurate. This is important because a 
knowledge of the densities av varying concentrations of 
sugar enables one to determine the total dissolved solids 
and facilitates accurate analytical work. The densities 
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already determined extend from 4% to 70% of sugar. It 
has been found possible to estimate by computation the 
contraction which a cane sugar solution undergoes when 
the sugar is inverted. This contraction has been found 
to vary with the concentration of sugare The factors 
influencing it have been found to be (1) the chemical 
Combination of a molecule of water to the sugar molecule, 
and (2) the hydration of the products of inversion. 

The investigation is now being extended to include 
the thermal expansion of invert sugar solutions. It will 
then be possible to express the relations between 
Concentration and density at widely varying temperatures 
and also to compute the effect of temperature upon the 
amount of contraction. It is expected that this investi- 
gation will be completed in about a month, 


At the request of the Government Printing Office, 
& specification has been dravm up for feed press rubber. 
The specifications for fire hose and rubber tubing, as 
submitted by the Technical Committee of the Federal 
Specifications Board, have been adopted and after several 
informal meetings with the Shipping Board and repre- 
sentatives of the Navy..Department,the tentative specifi- 
cations for packings are now ready, A meeting with the 
manufacturers of packings will be held at the Bureau 
on November 13, 


The machine for testing the endurance of automobile 
tires, which has been mentioned previously in the 
Bulletin, is now running 24 hours a day. It is being used 
as a part of the cooperative work in progress with the 
Post Office Department, the tests of tires on the endurance 
machine being checked against actual road tests of tires 
on Post Office trucks. : 

Power loss tests have been made on special tires 
submitted by 3 different companies. The Bureau is pre- 
pared to make a limited number of such tests where manv~ 
facturers desire them, 


During the past month the Bureau has completed 4, 
series of measurements of the electrical breakdéin pe 
samples of rubber and friction tapes widely used in the 
electrical industry. This work marks the completion of 
the first stage of a program of work begun at the Bureau 
some time ago with a view to ultimately preparing a set 
of specifications for this class of material, 

Samples of tape of both classes were obtained from 


.-@ considerable number of manufacturers and these have been 


submitted to complete mechanical, chemical, and electrical 
tests. These tests cover such satters as mechanical 
strength, adhesion of tape, chemical analysis, and dielect- 
ric strength. One important oroperty which a tape mst 
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have to give ultimate satisfaction is that its mechanical 
and electrical properties should not deteriorate with 

agee Owing to the instability of certain rubber compounds, 
many tapes do not meet these requirements and while they 
may show very good performance when first tested, they 
deteriorate quite rapidly in storage. For this reason 

the Bureau is planning a program of later tests on 
additional samples of the same materials which were 
included in the first tests. After this long program 

has been completed we will then be in position to 
correlate the working life of the tape with its physical 
Properties and chemical composition, and it is hoped in 
this way that it may be possible to incorporate clauses 

in the specifications for the material so that a purchaser 
ean be insured not only that the tape passes the specifi~ 
cations when he buys it, but will remain good for a 
reasonable length of times 


30 Effect of Addition At the request of the Bureau of Foreign and 


of Rubber Latex to 
Paper 


Domestic Commerce, an investigation is being made of the 
effect of adding rubber latex to paper. It is claimed 
in a recant patent that the addition of relatively small 
quantities of rubber latex during the process of manu- 
facture increases the strength of the paper and somewhat 
modifies its character. It may be stated that this 
rubber latex is the milk of the rubber plant fron which 
the crude sheet rubber is obtained, 

_ A supply of the rubber latex was obtained through 
the above»mentioned Bureau. and,paper machin s ar 
being made tith MiBhate BhiDy Heats Hee bebhe eaStOL en 
and without the use of the rubber latex, and it is planned 
to determine the effect of this material on several 
qualities of the paper and to determine whether the 
strength qualities are increased. 


ol The Fhotomicrography Technologic Piper No. 217 of the Bureau of Standards 
of Paper Fibers 


4 
a 


62 Conferences on 
e Standardization 


has been issued and may be obtained from the Superintendent 
of Documents, Government Printing Office, Washington, 
De Co, at 5¢ per copy. 

It deals with the photomicrography of paper fibers 
and describes some of the more important factors in the 
photomicrographing of vegetable fibers, especially those 
used in the paper industry, Suggestions for staining and 
preparing the material to be photographed are included 
as well as some gata concerning the value of photographs 
for permanent records and as a means of studying and 
controlling materials and mill processes. 


The committee appointed by the Bureau of Standards to 
consider the question of simplification of paper sizes met 
at the Bureau and submitted a detailed report aevering the 
Sizes of paper for general printing. This report has been 
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submitted to paper manufacturers and merchants for their 
consideration and will be published in the near: future, 

The special committee appointed by the American 
Faper and Pulp Association to advise with the Bureau of 
Standards met with members of the paper section in order 
to continue the work of the last meeting. Reports were 
made by the chairman of the subcommittees on the classi- 
fication and definition of paper, and the suggestion was 
made that the special "Technical Comnittee's Report" 
submitted to the Bureau June 19 and published in the 
Paper Trade Journal of September 14, 1922, be modified 
in regard to tolerances for thickness and fiber content. 
In the first case a lower tolerance has been suggested, 
while in the second case, the recommendation is for-a 
larger tolerance, ea 

A special technical committee on paper, appointed 
by the Federal Specifications Board, has held several 
meetings and has considered blue and brown print paper 
and mimeograph paper. Tentative specifications are 
completed covering these papers and will be submitted to 
paper manufacturers for their consideration. 


~ 


Attention has previously been called to an investi- 
gation which the Bureau is conducting to discover a 
roofing material which will keep the inside of a balloon 
hangar at a minimum temperature when exposed to the sune 
It was shown that the most efficient means for reducing 
the heating of the interior of the building by solar 
radiations is by covering the outside of the roof with 
a highly reflecting substance, such as, white paint or 
asbestos, and painting the inside of the roof with 
aluninun paint which is a poor radiator of the low 
temperaturé fieve length radiation emitted by the roof, 

During the past month a similar study has been 
made of white cotton cloth, such as is used for tents, 
4s is well known when a tent is exposed to the sun, the 
interior becomes uncomfortably warm from the sunlight 
which is diffusely transmitted through the cloth, and in 
particular, as a result of the heat rays emitted by the 
cloth. By covering the inside of the cloth with aluminum 
interior of the tent can be greatly reduced, For example, 
it was found that the radiation from the back side of a 
sample of No, 10 duck was reduced 88% by painting the 


inside with aluminum paint. If the aluminum coating is 


on the outside, the arrangement is.less efficient, the 
radiation into the interior being reduced by only 78%. 
While No, 4 duck would be too heavy for tents, it is 
interesting to note that by applying a coating of 
aluminum paint to the interior the heat radiation is 
reduced from 78 to 81%. It is obvious that while such a 
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tent would be more comfortable in the daytime, during 
the night the use of the coating of paint would act in 
the opposite way and retain the heat generated within 
thus maintaining a higher temperature. 


An investigation is being condnéted on the strength 
of rail joints in cooperation with the committee on 
welded rails, and 6 preliminary tests have been made of 
typical rail joints used on street railways. For this 
purpose the large horizontal Emery testing machine has 
been employed. Two specimens of thermit-welded joints, 

1 rivéted fish plate joint, and 1 standard 7-inch railroad 
rail section, as well as 2 specimens of electric butt-= 
welded joints submitted by the Lorain Steel Company have 
been tested. 

The preliminary tests showed wide variations in the 
strength of the joints made by the different methods, but 
sufficient information was obtained concerning the method 
of test to determine the best means for gripping the 
specimens as well as the most satisfactory design for the 
Sames ; 


35 The Decarburization There has been developed recently in England a 


of Ferro-Chromium . 
by Hydrogen 


"rustless iron." This material is iron to which a ¢dertain 
proportion of chromium has been added. A similar alloy 
called "stainless steel" has for some time been familiar. 
to metallurgists, Stainless steel differs from rustless 
fron ¢hiefly in that it contains small amounts of carbons 
In order to produce rustless iron, an iron-chromium alloy 
free from carbon, it is necessary that carbon-free iron 
and chromium be available. The usual forms of chromiun, 
commercial grades of ferro-chromium, contain comparatively 
large amounts of carbon, . The discovery of rustless iron 


has thus made it very important to be able to treat 


ferro=chromium by some process which will remove the 
carbon. Among the methods proposed is that of heating 


_ ferro-chromium in contact with hydrogen. 


Through experiments conducted by the Bureau of 
Standards, it has been found that ferro-chromium heated 
in hydrogen loses carbon slowly at temperatures below the 
melting point of the alloy. When hydrogen is bubbled 
through molten ferro-chromium, the loss in carbon is very 
rapid, It may be possible to prepare low-carbon ferro~ 
chromium by blowing hydrogen gas through molten ferro- 
chromium in a converter of the type used in the manufacture 
of Bessemer steel, . 

This work is described im Scientific Paper No. 448, 
available from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., at 5% per copy. 
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Scientific Paper No, 453 of the Bureau of Standards 
entitled," The Preparation and Properties of Pure Iron 
Alloys," deals with fundamental principles involved in 
the manufacture of steel products. To protect life and 
property, it is necessary that the architect and engineer 
know the kind of steel which should be specified for 
each us@e To know what composition a steel should have 
in order to withstand a certain amount of strain or to 
meet necessary requirements, the effects on the steel of 
each of its constituents must be knowm. ‘The general 
effects of each of these constituents have long been 
familiar but technical difficulties have hindered really 
thorough studies of the specific and exact effects of 
each of the elements. Very pure iron is difficult to 
prepare, and it is even more difficult to add a 
controlled amount of some one constituent of steel to 
pure iron without some contamination. 

In this investigation iron of practically 100% 
purity was prepared by an electrical method similar to 
the method of silver plating in which the netal is 
deposited from a solution by the passage of an electric 
current. The iron is plated out leaving the impurities 
behind. This iron was then melted in a vacuum to 
exclude the effects of gases which would be taken up 
from the air if melted in contact with it, The heating 
was done electrically, and the containing crucibles were 
made of chemically pure magnesium oxide. 

Extensive series of alloys were made by remelting 
this iron in this manner and adding carbon and 
manganesee Compositions were varied by small amounts so 
as to include the entire range of compositions found in 
ordinary steels. Specimens from these ingots were tested 
and results compared so as to bring out the effects of 
each element. 

This paper will be ready in a short time and may be 
obtained from the Superintendent of Documents, Government 
Printing Office, Washington, D, C,, at 10¢ per copy. 


The special apparatus which has been developed at 
the Bureau for testing the corrosion of steels by alter- 
nate immersion and exposure to the air has been mentioned 
in the Bulletin, The apparatus is now perfected so that 
as soon as the different specimens have been properly 
heat treated, polished, measured, and weighed, the 
actual immersion tests can be started. A few preliminary 
tests which have been carried out indicate that the 
results will be obtained much more quickly by the method 
of repeated immersions than by simple immersion. 


A study has been made of the effect of tempering a 


hardened Ketos steel at 150, 200, 250, 300, 400, and 
500°C on its resistance to wear when worn against the 
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same steel in the hardened condition. Under the : 
particular conditions of this test, the preliminary 
results indicate that the tempered steel wears less than 
the hardened steel. 


The Bureau is conducting a series of tests to dis- 
cover a sand with 100% permeability, The advantage of 
finding a perfectly permeable sand or one which 
approximates perfect permeability is obvious. Having a 
standard sand with a known permeability, the suitability 
of every molding sand could be expressed in percentage 
of a sand found to be 100% permeable, To accomplish 
this result, several sands have been investigated. One 
commercial grade of sand, which is a very pure silica 
sand of a fairly uniform degree of fineness, has been 
found on a number of tests, both dry and with as high as 
4%, of moisture to be 100% permeable, Further tests are 
being made to determine its colloidal matter or any other 
substances which might affect its permeability. 


Recently acquired weighing equipment of the 
New Orleans Board of Trade was examined and given a 
certain amount of testing by a representative of the 
Bureau of Standards at New Orleans while consulting with 
@ number of persons in relation to grain weighing. The 
results were satisfactory, A sample lot of 50 pound cast 
iron test weights, taken at random from a number which 
had been adjusted by the scale expert of the Board of 
Trade about 2 or 3 weeks previously, were tested. The 
weights were found to be in unusually good agreement with 
the standard against which they had been adjusted. The 
master weights, however, had not yet been standardized 
by an authentic official source, as by the National or 
State government. However, it was stated that the weights 
were to be sent immediately to the Bureau of Standards 
for official standardization. | 

At the time the equipment was examined, the humidity 
of the air was extremely high and there was a tendency for 
the moisture to precipitate on the nickel-plating of the 
weights - and probably on the precision balance. This 
condition serves to point out the need for avoiding the 
unfavorable days or conditions in carrying out precision 
work, Also there were slight indications that the lead 
cap seals covering the screws which closed the adjusting 
cavities were showing signs of deterioration by chemical 
action of some character. This emphasizes the need for 
giving close attention to the design and construction of 
standard weights and the fact that the problems of main- 
taining the standards may vary, often to an important 
extent, according to local conditions. 

The 50 pound capacity equal-arm master balance was 
tested at loads varying from a few pounds to the capacity 
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of the device. Incidentally several of the weights of 
the master set were corpared in this process. The 
results were reasonably satisfactory, considering the 
high humidity mentioned above, 
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